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Abstract
Cotton fibers were first grafted by polyacrylonitril in the presence of KMnO4 and
oxalic acid as a combined redox initiator. Moreover, modification of the grafted
cotton fibers was done by changing the nitrile group (-CN) into hydrazidine group
through the reaction with hydrazine hydrate, then the fibers were activated by
glutaraldehyde to introduce free aldehyde groups which were able to react with amino
groups of urease to form Schiff's base, and result in cotton fibers immobilized urease.
The efficiency of the immobilization was evaluated by examining the relative
enzymatic activity of enzyme before and after the immobilization of urease. The
results showed that the optimum temperature of immobilized urease was 35 degrees
C, which was higher than that of the free enzyme (30 degrees C), and the immobilized
urease exhibited a higher relative activity than that of free urease over 35 degrees C.
The optimal pH for immobilized urease was 6.5, which was lower than that of the free
urease (pH 7.0), and the immobilization resulted in stabilization of enzyme over a
wider pH range. The kinetic constant value (K-m) of immobilized urease was higher
than that of the free urease. However, the thermal and operational stabilities of
immobilized urease have been improved greatly. (c) 2012 Elsevier B.V. All rights
reserved.
Source: INTERNATIONAL JOURNAL OF BIOLOGICAL
MACROMOLECULES Volume: 51 Issue: 1-2 Pages: 18-24 DOI:
10.1016/j.ijbiomac.2012.04.019 Published: JUL-AUG 2012
Author Keywords: Cotton; Grafting; Urease; Acrylonitrile
KeyWords Plus: OXIDATIVE MODIFICATIONS; GRAFT-
COPOLYMERIZATION; CRYSTALLINE CELLULOSE; POLY(ACRYLIC
ACID); PERIODATE SYSTEM; ACRYLIC-ACID; MEMBRANES; COMPOSITE;
FILMS
Reprint Address: Monier, M (reprint author), Mansoura Univ, Fac Sci, Dept Chem,
Mansoura, Egypt.
Addresses:
[ 1] Mansoura Univ, Fac Sci, Dept Chem, Mansoura, Egypt
E-mail Address: monierchem(@yahoo.com
Publisher: ELSEVIER SCIENCE BV, PO BOX 211, 1000 AE AMSTERDAM,
NETHERLANDS
Web of Science Categories: Biochemistry & Molecular Biology
Research Areas: Biochemistry & Molecular Biology

References:

1.Title: Preparation and characterization of water soluble poly(acrylic acid)-
hydroxypropyl cellulose composite

Author(s): Abdel-Halim, E. S.; Emam, H. E.; El-Rafie, M. H.

Source: CARBOHYDRATE POLYMERS Volume: 74 Issue: 4 Pages: 783-786
DOI: 10.1016/j.carbpol.2008.04.037 Published: NOV 21 2008

2. Title: Urease activity in microbiologically-induced calcite precipitation
Author(s): Bachmeier, KL; Williams, AE; Warmington, JR; et al.



Source: JOURNAL OF BIOTECHNOLOGY Volume: 93 Issue: 2 Pages: 171-181
DOI: 10.1016/S0168-1656(01)00393-5 Published: FEB 14 2002

3. Title: [not available]

Author(s): Baran, T.A.; Baysal, S.H.

Source: Process Biochemistry Volume: 42 Pages: 439-443 Published: 2007

4. Title: RAPID AND SENSITIVE METHOD FOR QUANTITATION OF
MICROGRAM QUANTITIES OF PROTEIN UTILIZING PRINCIPLE OF
PROTEIN-DYE BINDING (View record in MEDLINE)

Author(s): BRADFORD, MM

Source: ANALYTICAL BIOCHEMISTRY Volume: 72 Issue: 1-2 Pages: 248-254
DOI: 10.1006/abio.1976.9999 Published: 1976

5. Title: New composite membranes based on crosslinked poly(acrylic acid) and
porous polyethylene films

Author(s): Buyanov, A. L.; Revel'skaya, L. G.; Bobrova, N. V.; et al.

Source: POLYMER SCIENCE SERIES A Volume: 48 Issue: 7 Pages: 738-744
DOI: 10.1134/S0965545X0607011X Published: JUL 2006

6. Title: Viscometric determination of dialdehyde content in periodate oxycellulose
Part II. Topochemistry of oxidation

Author(s): Calvini, Paolo; Conio, Giuseppina; Princi, Elisabetta; et al.

Source: CELLULOSE Volume: 13 Issue: 5 Pages: 571-579 DOI:
10.1007/s10570-005-9035-y Published: OCT 2006

7. Title: Urease immobilisation on chemically grafted nylon membranes Part 1:
Isothermal characterisation

Author(s): El-Sherif, H; Martelli, PL; Casadio, R; et al.

Source: JOURNAL OF MOLECULAR CATALYSIS B-ENZYMATIC Volume: 14
Issue: 1-3 Pages: 15-29 DOI: 10.1016/S1381-1177(00)00237-X Published: JUN
12 2001

8. Title: Immobilization of Citrullus vulgaris urease on cyanuric chloride deae-
cellulose ether: Preparation and properties

Author(s): Fahmy, AS; Bagos, VB; Mohammed, TM

Source: BIORESOURCE TECHNOLOGY Volume: 64 Issue: 2 Pages: 121-129
DOI: 10.1016/S0960-8524(97)00174-0 Published: MAY 1998

9. Title: Characterization and metal ion sorption studies of graft copolymers of
cellulose with glycidyl methacrylate and some co-monomers

Author(s): Ghanshyam, S.C.; Guleria, L.; Sharma, R.

Source: Cellulose Volume: 12 Issue: 1 Pages: 97-110 Published: 2005

10. Title: Influence of matrix on external mass transfer resistance in immobilized
urease membranes

Author(s): Godjevargova, T; Gabrovska, K

Source: ENZYME AND MICROBIAL TECHNOLOGY Volume: 38 Issue: 3-4
Pages: 338-342 DOI: 10.1016/j.enzmictec.2004.10.011 Published: FEB 1 2006
11. Title: CELLULOSE - A RANDOM-WALK ALONG ITS HISTORICAL PATH
Author(s): HON, DNS

Source: CELLULOSE Volume: 1 Issue: 1 Pages: 1-25 DOI:
10.1007/BF00818796 Published: MAR 1994

12. Title: [not available]

Author(s): Hon, D.N.-S.

Editor(s): Dumitriu, S.

Source: Polysaccharides in Medical Application Pages: 87-105 Published: 1996
Publisher: Marcel Dekker, New York, USA



13. Title: [not available]

Author(s): Illeova, V.; Polakovic, M.; Stefuca, V.; et al; Acai, P.; Juma, M.

Source: Journal of Biotechnology Volume: 105 Pages: 143-235 Published: 2003
14. Title: Chemical modification of cellulose

Author(s): Isogai, A

Book Editor(s): Hon, DNS; Shiraishi, N

Source: WOOD AND CELLULOSIC CHEMISTRY, SECOND EDITION Pages:
599-625 Published: 2001

15. Title: A simple laboratory experiment for teaching enzyme immobilization with
urease and its application in blood urea estimation

Author(s): Kayastha, AM; Das, N

Source: BIOCHEMICAL EDUCATION Volume: 27 Issue: 2 Pages: 114-117
DOI: 10.1016/S0307-4412(98)00231-3 Published: APR 1999

16. Title: Periodate oxidation of crystalline cellulose

Author(s): Kim, UJ; Kuga, S; Wada, M; et al.

Source: BIOMACROMOLECULES Volume: 1 Issue: 3 Pages: 488-492 DOI:
10.1021/bm0000337 Published: FAL 2000

17. Title: Ureases. II. Properties and their customizing by enzyme immobilizations: A
review

Author(s): Krajewska, Barbara

Source: JOURNAL OF MOLECULAR CATALYSIS B-ENZYMATIC Volume: 59
Issue: 1-3 Pages: 22-40 DOI: 10.1016/j.molcatb.2009.01.004 Published: JUL
2009

18. Title: Immobilization of soybean (Glycine max) urease on alginate and chitosan
beads showing improved stability: Analytical applications

Author(s): Kumar, Sandeep; Dwevedi, Alka; Kayastha, Arvind M.

Source: JOURNAL OF MOLECULAR CATALYSIS B-ENZYMATIC Volume: 58
Issue: 1-4 Pages: 138-145 DOI: 10.1016/j.molcatb.2008.12.006 Published: JUN
2009

19. Title: [not available]

Author(s): Kwabena, S.; Helen, H.P.; William, H.

Source: Enzyme and Microbial Technology Volume: 17 Pages: 804-808
Published: 1995

20. Title: Preirradiation grafting polymerization of DMAEMA onto cotton cellulose
fabrics

Author(s): Lu, J; Y1, M; Li, JQ; et al.

Source: JOURNAL OF APPLIED POLYMER SCIENCE Volume: 81 Issue: 14
Pages: 3578-3581 Published: SEP 29 2001

21. Title: [not available]

Author(s): Mehlika, P.; Ceyhan, I.

Source: Journal of Applied Polymer Science Volume: 100 Pages: 2343-2347
Published: 2006

22. Title: Immobilization of Candida rugosa lipase on modified natural wool fibers
Author(s): Monier, M.; EI-Sokkary, A. M. A.; Sarhan, A. A.

Source: REACTIVE & FUNCTIONAL POLYMERS Volume: 70 Issue: 2 Pages:
122-128 DOI: 10.1016/j.reactfunctpolym.2009.11.004 Published: FEB 2010

23. Title: [not available]

Author(s): Nevell, T.P.

Source: Journal of the Textile Institute Volume: 48 Pages: 484-494 Published:
1957



24. Title: Sodium periodate oxidized cotton yarn as carrier for immobilization of
trypsin

Author(s): Nikolic, Tanja; Kostic, Mirjana; Praskalo, Jovana; et al.

Source: CARBOHYDRATE POLYMERS Volume: 82 Issue: 3 Pages: 976-981
DOI: 10.1016/j.carbpol.2010.06.028 Published: OCT 15 2010

25. Title: [not available]

Author(s): Ohno, O.T.; Yoshizawa, S.; Miyashita, R.Y.; et al; Nishio, G.Y.
Source: Cellulose Volume: 12 Pages: 281-291 Published: 2005

26. Title: Molecular relaxations in the composites of liquid crystalline cellulose
derivatives with poly(acrylic acid)

Author(s): Okrasa, L; Boiteux, G; Ulanski, J; et al.

Source: MATERIALS RESEARCH INNOVATIONS Volume: 4 Issue: 5-6 Pages:
278-283 DOI: 10.1007/s100190000105 Abstract Number: A2001-17-7740-013
Published: APR 2001

27. Title: Radiation graft copolymerization of acrylic acid and N-
isopropylacrylamide from binary mixtures onto polytetrafluoroethylene

Author(s): Palacios, O; Aliev, R; Burillo, G

Source: POLYMER BULLETIN Volume: 51 Issue: 3 Pages: 191-197 DOI:
10.1007/s00289-003-0213-5 Published: NOV 2003

28. Title: Oxidative modifications of cellulose in the periodate system - Reduction
and beta-elimination reactions

Author(s): Potthast, Antje; Schiehser, Sonja; Rosenau, Thomas; et al.

Conference: 2nd International Cellulose Conference (ICC 2007) Location: Tokyo,
JAPAN Date: OCT 25-29, 2007

Source: HOLZFORSCHUNG Volume: 63 Issue: 1 Pages: 12-17 DOI:
10.1515/HF.2009.108 Published: 2009

29. Title: Studies on oxidative modifications of cellulose in the periodate system:
Molecular weight distribution and carbonyl group profiles

Author(s): Potthast, Antje; Kostic, Mirjana; Schiehser, Sonja; et al.

Source: HOLZFORSCHUNG Volume: 61 Issue: 6 Pages: 662-667 DOI:
10.1515/HF.2007.099 Published: 2007

30. Title: Synthesis and characterization of starch-poly(vinyl acetate) graft
copolymers and their saponified form

Title: Immobilization of urease on cation-exchange membranes prepared by radiation-
initiated graft copolymerization of acrylic acid on polyethene thin films

Author(s): Turmanova, S; Godjevargova, T; Vasileva, N

Source: POLYMER BULLETIN Volume: 55 Issue: 6 Pages: 467-475 DOI:
10.1007/s00289-005-0456-4 Published: DEC 2005

32. Title: Oxidation of cellulose under controlled conditions

Author(s): Varma, AJ; Kulkarni, MP

Source: POLYMER DEGRADATION AND STABILITY Volume: 77 Issue: 1
Pages: 25-27 Article Number: PII S0141-3910(02)00073-3 DOI: 10.1016/S0141-
3910(02)00073-3 Published: 2002

33. Title: Immobilization of catalase on cotton fabric oxidized by sodium periodate
Author(s): Wang, Qiang; Li, Cheng Xuan; Fan, Xuerong; et al.

Source: BIOCATALYSIS AND BIOTRANSFORMATION Volume: 26 Issue: 5
Pages: 437-443 DOI: 10.1080/10242420802335031 Published: 2008



Preparation of molecularly imprinted cross-linked chitosan/glutaraldehyde resin
for enantioselective separation of L-glutamic acid
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Abstract
In the present study, separation of L-glutamic acid from dilute aqueous solution by
solid-phase extraction based on molecular imprinting technique using cross-linked
chitosan/glutaraldehyde resin was investigated. L-Glutamic acid imprinted cross-
linked chitosan (LGIC) was prepared by cross-linking of chitosan by glutaraldehyde
cross-linker, in the presence of L-glutamic acid. Non-imprinted cross-linked chitosan
(NIC) as control was also prepared by the same procedure in the absence of template
molecules. The morphological structures of both LGIC and NIC were examined by
scanning electron microscope (SEM). LGIC particles were applied to determine the
optimum operational condition for L-glutamic acid separation from dilute aqueous
solution. In adsorption step, optimum pH and retention time were 5.5 and 100 min,
while corresponding values in extraction step were 2.5 and 60 min, respectively. The
adsorption isotherms indicated that the maximum adsorption capacities of L- and D-
glutamic acid on LGIC were 42 +/- 0.8 and 26 +/- 1.2 mg/g, respectively, while in
case of NIC, both and D-glutamic acid present the same maximum adsorption
capacity 7 +/- 0.6 mg/g, which confirm that the molecular imprinting technique
creates an enantioselectivity of LGIC toward L-glutamic acid. In addition, chiral
resolution of L-, D-glutamic acid racemic mixture was carried out using column of
LGIC. (C) 2010 Elsevier B.V. All rights reserved.
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Copper(II)-Girard's T complex as a promising anti-tumor agent
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Abstract
A copper(Il) complex was evaluated for its anti-tumor activity. Firstly, electrophoretic
studies were applied on the complex. These studies revealed the binding of the
complex to calf thymus DNA, leading to a delay in electrophoretic mobility of the
DNA molecule. Secondly, spectroscopic data pointed out that the lambda(max) of
DNA was shifted to a longer wavelength, which was accompanid by a hyperchromic
shift. Moreover, the lambda(max) of copper(Il) complex was shifted to a shorter
wavelength. The favorable reaction conditions between the DNA molecule and the
copper(Il) complex were studied. Thirdly, The effects of the ligand and the Cu(II) ion
were tested separately on the DNA molecule by electrophoresis technique.
Furthermore, the fluorescence quenching of DNA bound ethidium ion by Cu(II)-
Girard's T complex was noticed. The IR spectral data of DNA before and after the
reaction with the copper(Il) complex indicated that the interaction takes place through
the carbonyl group of DNA nucleobases. Finally, a significant increase in the mean
survival of EAC (Ehrlich ascites carcinoma) tumor-bearing mice was observed when
treated with the copper(Il) complex. The tumor volume was also significantly reduced
(p <0.0001). Electrophoretic studies showed that the DNA pattern extracted from
EAC cells of tumor-bearing mice was affected after treatment with the copper(Il)
complex. Flow cytometric studies showed that this complex may be taken into
consideration in seeking novel anti-tumor agents. Copyright (C) 2010 John Wiley &
Sons, Ltd.
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Immobilization of Candida rugosa lipase on modified natural wool fibers
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Abstract
A method has been developed to immobilize lipase from Candida rugosa on modified
natural wool fibers by means of graft copolymerization of poly ethylacrylate in
presence of potassium persulphate and Mohr's salt redox initiator. The activities of
free and immobilized lipase have been studied. FTIR spectroscopy, scanning electron
microscopy, and the Bradford method were used to characterize lipase
immobilization. The efficiency of the immobilization was evaluated by examining the
relative enzymatic activity of free enzyme before and after the immobilization of
lipase. The results showed that the optimum temperature of immobilized lipase was
40 degrees C, which was identical to that of the free enzyme, and the immobilized
lipase exhibited a higher relative activity than that of free lipase over 40 degrees C.
The optimal pH for immobilized lipase was 8.0, which was higher than that of the free
lipase (pH 7.5), and the immobilization resulted in stabilization of enzyme over a
broader pH range. The kinetic constant value (km) of immobilized lipase was higher
than that of the free lipase. However, the thermal and operational stabilities of
immobilized lipase have been improved greatly. (C) 2009 Elsevier Ltd. All rights
reserved.
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